LIBRARY 


TE MENT ann [ode kk 


UNIVERSITY OF 


NITIFACTIIRE TON 
MANUFAC 2 |e WASHINGTO 


NOVEMBER, 1959 Price Is. 2d. Annual meaiete 


(71.30 in Canada and 


The comprehensive range of grinding media supplied by us and our unique 
experience in the cement industry in practically every country of the 
world enable us to give expert advice and to supply a type of 
grinding media that will provide the answer to any grinding problem. 
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Pusu. <p By Concrete Pusuications Ltp., 14 Dartmoutu Street, Lonpon, S.W.1 
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- Sree 
MAGNESITE C 


—A BASIC BRICK 
DESIGNED FOR 
MAXIMUM SERVICE 
IN THE HOT ZONE 
OF ROTARY CEMENT 


KILNS 


JOHN G. STEIN & CO.LTD. 


Bonnybridge, GET! 








FTP neh at 
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install the FULLER 
versatile - - - 
HORIZONTAL-GRATE COOLER 


PREHEATED COMBUSTION CHAIN CURTAIN. 
AIR TO KILN. 
‘Seca GRATES -STEEL IMPACT 
MOVABLE GRATES | PLATES. 


COOLING FAN DUCTS AND DAMPERS PRODUCT AND SPILLAGE CONVEYOR: 


The Fuller Horizontal-Grate Cooler is a 
development of the highly successful 
Fuller Inclined-Grate Cooler. Efficient 
heat recovery, resultant low fuel cost, 
higher production, and complete 
material cooling are always obtained 
with Fuller Coolers. 


TAKES LESS HEADROOM 


Horizontal-grate design considerably reduces 
headroom requirements. Reduced height requires 
less impact steel, refractories, and chain curtain, 
thus a a lighter, more compact and 
simplified installation. 


Immediate distribution of material across the 
cooler bed permits use of wider and shorter coolers 
where needed. Material is pushed by the movable 
grates up and over the noses of the alternate station- 
arv grates. Resistance of the material to this move- 
ment causes rapid and even distribution across 
the grates. 


Material bed always visible. Operation of the 
cooler, and the condition of the material bed can be 
observed at all times. Seepage of fines through 
grates is continuously removed from the air 
chamber by central drag chain conveyor with seals 
to ensure against loss of cooling air. 
Adaptability. Compact size of Fuller Horizontal- 
Grate Coolers permits installation where bulkier 
units could not be used. 


Full technical details of the new Fuller Horizontal- 
Grate Cooler will be sent on request. 


The versatile new Horizontal-Grate Cooler 
for cement clinker has the following impor- 
tant advantages: 


Shorter installation time 
Reduced height 


Shorter length where necessary 


Less refractories required. 
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When temperatures run high... 


“It’s the Devil’s own job finding a brick that won’t crack up over 1600° Centigrade 
—and resist, really resist, slag attack.’’ 


** Quite a proposition.” 
“It’s a necessity—also this brick has to be suitable for a multitude of applications.” 
‘m=the glass producers and high temperature kiln people, you mean—”’ 


“Indeed yes, and we in the Steel Industry need these bricks for burner blocks, 
soaking pits, and reheating furnaces—everywhere where the operating conditions 
are really severe.”’ 


** So it must have low spalling tendency and very high mechanical strength. 
It’s a super duty brick you need. And I’d suggest the Consett High Grade 
Alumina brick—it meets all the requirements we’ve mentioned.”” 


‘Didn't know you were a refractories expert.” 


«*l’m not. The experts are at Consett lron Company. They’ve 
got a whole range of refractories. Consett 34] — that’s 
their number. 


“Thanks. I'll ring them at once.”’ 


Qn 
ey 


CONSETT REFRACTORIES 


CONSETT IRON COMPANY LIMITED. 
CONSETT, COUNTY DURHAM. Telephone: CONSETT 34l. 








High Temperature 
Fabric Filters 


Tilghman Automatic Fabric Filters now handle gases up to 
500° F. using a special silicone treated Fibreglass filter cloth. 





The illustration shows micro 
photographs of the two types 
of fabric now available; the 
upper one is the 100% fila- 
ment fabric as used on cement 
kiln gases, the lower one 
shows the 50% filament — 
50% staple fabric. 





Resistance to temperatures 
up to 500°F. 


Corrosion resistant to most 
acids. 


A Hlong filtration life. 
Dimensional Stability. 


Can be mechanically shaken 
or subjected to reverse flow 
to remove accumulated dust. 


Tilghman Fabric Filters are 
specially designed to operate 
using synthetic filter tubes. 
Our Dust and Fume Control 
Engineers are available for 
consultation regarding dust 
collection problems without 
obligation. 


Tilghman’'s_ Limited 


A member of the Staveley Coal & Iron Co. Ltd. Group 
LONDON OFFICE: | Chester Street, S.W.|I. 
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Wherever it matters, HAVER 
pre-compacting valve BAGGING MACHINES 
are used 





CAPACITIES. With our three-spout machine one man can 
fill 1000-1100 sacks per hour, equal to 50-55 tons. These 


guaranteed figures are usually exceeded in_ practice. 





HAVER:«BOECKER 


Engineering Works--Wire Weaving Department OELDE WESTFALEN 





U.K. Representatives :- 


CONTINENTAL ENGINEERING CO. LTD., London Road, Ascot, Berks. 
Tel. No: Winkfield Row 395 
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NI-HARD in all sizes 


and MILL 
N H A | LININGS 
ee 
ALSO SUPPLIED 
is increasingly being used " 


by manufacturers in Whine 
all parts of the world IRON 













. 





more and more : 
manutacture’ ® 
G E H RD GRINDING MEDIA hav 
are reall ing that Ni wee 


Let us send you our 
leaflet and prices, which will show 
how costs can be GROUND down to a minimum. 


WYE FOUNDRY Co. Lr. 


WILLENHALL, STAFFS, ENGLAND. TEL: WILLENHALL 312/541 (2 lines) 
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TO YOUR PRECISE 
a 
: 


\ 


Whatever your 
transmission problems we 
design gears for any 
power—any speed. 
More than 50 years of 
specialised experience 


at your service. 


eee Ane 


WEST DRAYTON, MIDDLESEX 
Telephone : West Drayton 2626 (4 lines) Telegrams: Roc. West Drayton 
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DAYLOR 


CIRCULAR DUST 
COLLECTORS 


The Mechanism shown above is standard and is robustly built 
for 24-hours’ operation. 


J. DARNLEY TAYLOR LTD. 


undertake the design and installation of complete 
Dust Collection plants, including 
ducting. 


Our machines are extensively used in Packing Plants, Grinding Mills, Screening 
and Crushing Plants, for the collection of Cement, Gypsum, Lime and Stone 
dusts, etc. 


With many plants already giving first-class performances, our Collectors are sold 
mainly on reputation and incorporate cyclone and filter sleeve principles, with 
fully auto-scavenging and rapping cleaning mechanism. 


May we help you with your problem? Write to: 
NESOR HOUSE, 3 CALEDONIAN ROAD, LONDON, N.1. Telephone : TERminus 9454 
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aS ANKRAL 


Basic Bricks are being 
used for Linings of Rotary 
Kilns all over the world. 


af. 


Be LY 





Mont Blanc is tne nignest mm 
_ ; 


» Europe reaching 
height of 15,750 ft 
hey] ye 
Lae ee 1 hele 
fel 


for Rotary Kilns were delivered all 
er the worid 

The total quantity delivered would 

Tee Cn T: - 

ae ees) ] 

Whatan 


amounto 
dt ls 


TSCHER MAGNESITWERKE 


ACTEENM-GESELLS C HAE T VIENNA Aw:S TRA 


VEI 


REPRESENTATIVE FOR THE U. K 
JOAN LE SBOUTILLIER LTO ey EO 
3, REGENT STREET, LONDON, S. W. 1 j SWITZERLAN 
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IS DUST YOUR PROBLEM? 


VISCO have a very special way with automatic dust collection for re-processing or disposal. 


PaGE xi 


Output can be increased, production costs 'owered, buildings and machines freed from 


residual dust by installing ‘VISCO-Beth’ automatic dust collectors. If the product is in 


powder, granular or fibrous form—cut costs by consulting THE VISCO ENGINEERING 
CO. LTD., STAFFORD ROAD, , 


CROYDON. Tel: CROYDON 4181. 


“VISCO-BETH” 
Lust (ollectoté 
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STEEL 


INT ‘ 
. mo a | Al ite 


for 
CEMENT & LIME WORKS 


High Alumina bricks and 
special shapes for Rotary and 
Shaft kilns. Full details 
available on request. 





Alite Alumina Retractoriness ; 
No. 1 69-72% CONE 37-38 
B.1 62-64% 
B. 57-59% 

39-42%, 


High-temperature Insulating Bricks. 
“PEER”  Aijr-setting Refractory 
Cements. 
“R” Quality Fire brick for lower 
temperature work and resistance to 
abrasion. 
Produced in Sheet Steel in 
all thicknesses from 21 gauge to 3”. For 
easy handling, all products 
are packed in bundles of 25 or 50 


according to weight, and 
marked to customer’s specification. 


SOLE MANUFACTURERS TO THE 
CHROME-MAGNESITE BRICKMAKERS ASSOCIATION 


FLOUCH GARAGE and ENGINEERING CO E. J. & J. PEARSON LIMITED 


HAZLEHEAD near SHEFFIELD YORKSHIRE STOURBRIDGE, ENGLAND 
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Plants for making: 

ASBESTOS CEMENT PRESSURE PIPES 
ASBESTOS CEMENT SHEETS 
WHITE CEMENT 
SLAG CEMENT 


ASBESTOS CEMENT ENGINEERING CO. 
P.O. BOX 34.649 Haupstrasse 26, VADUZ, LIECHTENSTEIN, SWITZERLAND 





ELECTRO 
FILTERS 


. ofall types © 
' for the removal’ 
of any suspended 
particles from 
any gas stream 


LODGE-COTTRELL LTD. GEORGE ST. PARADE BIRMINGHAM 3. Tel: CENtral 7714 (5 lines) 


@ ica 
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%* GRIND FASTER 


See for yourself |! y sssr toncee 


that our steel balls .... Never BREAK 
%* NEVER LOSE SHAPE 
%* FROM 1’ to 5” Dia. 


ALSO MAKERS OF FINE 
HAND TOOLS FOR QUARRIES 


F. J. BRINDLEY & SONS 


(SHEFFIELD) LTD. Est. 1864 


CENTRAL HAMMER WORKS, 
SHEFFIELD, 1. 
Tel. Sheffield 24201-2 





heavy duties 


Regardless of size— no matter what 
type—if it’s a fan for use inthe Cement 
Industry contact Keith Blackman. 
Fans for KILN DRAUGHT 
SECONDARY AIR 
CLINKER COOLING 
APPLICATION: induced draught DUST REMOVAL 
for rotary cement kiln. KILN COAL FIRING 
TYP Tornad d 
EFFICIENCY Dlowe. ich oo pon Ones ING 
Mm tern casing and impeller. BOILER DRAUGHT 
= | DUTY: 111,000 c. fe. of mass per 
“| min. at 415°F. against 5.35” twg VENTILATING 


Write for the fully illustrated Booklet No. 25/3 


Keith Blackman Ltd 


MILL MEAD ROAD LONDON N17 
T.A. 7224/609 
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The “double-pass’ Lepol Kiln 
requires only 


a] 
A 
® half the fuel. 
Cd 
e 


Cd 
meee aaa eE 


The Brackens, Ascot Berks. 
os 
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ROTARY 


FLUXO 


PACKER 


for 
CEMENT 


For automatic filling and weighing of cement into 
valved sacks. 


LARGE OUTPUT 


= we combined with weighing accuracy and economy 
in labour. 


ae FL. SMIDTH 


FOLASMIDTH &. CO. LID. 


CABLEGRAMS: 
rOtonoon " 105 PICCADILLY, LONDON, W.1 
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Filtration in the Cement Industry. 


In the year 1954 the Associated Portland Cement Manufacturers, Ltd., started to 
investigate the possibility of using a semi-dry slurry in order to save the cost of 
evaporating the water in wet-process kilns. After studying various methods of 
filtration it was decided to experiment with a multiple-plate horizontal filter- 
press, which was considered to be the only process by which the moisture content 
of the slurry could be sufficiently reduced to provide a solid capable of being 
formed into nodules suitable for burning in a kiln. It appeared that by this process 
a very great output of slurry-cake could be obtained, and a high degree of mecha- 
nisation also appeared to be possible. 

The largest size of pressure-type batch filter used in the pottery industry 
produced a filter-cake (or slab) a little larger than 2 ft. 6 in. square and only 
slightly over 1 in. in thickness; such small filter-cakes would have required so 
many presses and so much labour that they would not have been economical in 
the cement industry. It was considered, therefore, that in the initial stages 
presses capable of making between ro tons and II tons of filter-cake per operation 
were the economical minimum. These presses are 4 ft. square and produce 
filter-cakes having a thickness of 1 in. The mechanical equipment was designed 
for removing such heavy filter-cakes, and a plant was installed at the Company’s 
works at Shoreham in June, 1955, some seventeen months after the decision to 
start the experiments. 

The plant comprises a large number of metal plates placed vertically one 
against another in a horizontal row (Fig. 1). Both faces of each plate are recessed 
and are covered by a backing cloth on which nylon cloth is placed. A space 
is formed between the backing cloth and the plates by means of small ribs on the 
plates. The plates are clamped tightly together, and the slurry is pumped under 
pressure into the row, passing through an aperture in the centre of each plate and 
the cloths. The water percolates under pressure through the cloths into the 
space between the cloths and the plates, and drains out through small ducts in 


(79) 
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the edges of the plates (Fig. 2). Pumping ceases when all the recesses between 
the plates are filled with compressed slurry, and the plates are automatically 
spread apart, thus allowing the filter-cakes to fall on to a conveyor below the 
press. 

Research on the optimum pressure of filtration, the effect of the temperature 
of slurry on the rate of filtration, and similar problems showed that the problem 
of filtration in the cement industry was very different from that in the pottery 
industry. After experimenting with many other materials it has been found that 
the most economical filter-cloth is woven nylon weighing 12} oz. per square yard, 
as is shown in the following: 

Hydraulic twill: Early fa‘lure due to cutting when creases in the cloth were 
compressed between the sealing faces of the plates. 

P.V.C.: Failure due to open weave causing a very cloudy filtrate, and to 
“ blowing ”’. 

Polythene: Failure due to open weave allowing slurry to pass through and 
form a cake on the backing-cloth. 


Fig. 1.—The Filter Plates. 
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Fig. 2.— Water Draining from Filters. 


12}-0z. nylon: Average life 3000 pressings. 

17-0z. nylon: No improvement over 124-0z. nylon, taking cost into considera- 
tion. 

7-0z. nylon: Shorter life than 124-0z. nylon. 

The backing-cloths first used to protect the nylon filter-cloths from the metal 
of the press-trays were made of jute, and had only a short life. Various thick- 
nesses of this material, proofed and otherwise, were tried but the results 
were still uneconomical. Many other materials were tried as shown in the 
following, but gradual improvement has been obtained and, as will be seen, the 
durability of P.V.C. has been almost quadrupled. 

Jute (proofed and otherwise and jute treated with neoprene): Soon cut and 
rotted; Average life 800 pressings. Unbleached flax: Failure due to clogging 
of the flax after 100 to 150 pressings. Thick woven sisal: Average life 1400 pres- 
sings. Cotton duck: Satisfactory; average life 2000 pressings. P.V.C. with 
rubberised edges: Very satisfactory; average life more than 3000 pressings. 
Plain P.V.C.: Very satisfactory; average life 3000 pressings. P.V.C. with nylon 
surround: Very satisfactory; full life not yet known. 

In addition to the general wear and tear of the filter and the backing-cloths 
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serious cutting also took place during the opening and closing of the press due 
to the meeting faces of the plates being of small area. Attention was therefore 
given to a new design of press-plate with such success that it is impossible to say 
what the working life of the filter and the backing-cloth will be. 

As a result of this experience the Company is: installing similar filtration 
plants for some of its larger kilns, and also at new works. Larger presses 
have therefore been designed which will produce 24 tons of slurry-cake per pressing, 
and designs are being prepared for presses with double this capacity. In such 
presses the maximum thrust on the ends will be several hundred tons. An interest- 
ing feature is that, due to the experience gained, the weights of the supporting 
structures and plates increase at only half the rate of the increase in production. 

Many types of slurries from other of the Company’s works have been tested 
at the Shoreham works, first in laboratory-size test apparatus and later in full- 
scale production. The accuracy of the laboratory tests has been fully borne out 
in production. 

In general it has been found that hard granular materials can be filtered very 
easily but will not produce a filter-cake which has sufficient plasticity to be made 
into nodules. At the other extreme, raw materials which produce a very viscous 
or ultra-colloidal slurry require a longer time for filtration, and are uneconomical 
due to excessive capital outlay for plant. Raw materials with characteristics 
between these two extremes are the most suitable for this class of filtration. The 
range of filtration times with different classes of raw materials can vary from 
a few minutes to several hours, with thicknesses of cake of 6 in. in the case of the 
most rapid filtration to less than 1 in. in the case of the most difficult materials 
for filtration. 

Although the nylon filter-cloths are a very important factor, the escape 
of the water from the slurry is dependent on the cloth for only the first minute 
or so. As soon as a thin layer of semi-dry slurry is deposited on the cloth it acts 
as the filtering medium, and the cloth then becomes merely a container for the 
cake. Thus the cake is built up from the outside towards the centre, and if it is 
insufficiently filtered the centres of the cakes will be soft or even liquid. A good 
filter-cake will have a uniform moisture content throughout its thickness. The 
efficiency of filtration is very high with 12}-o0z. nylon, as the amount of solids 
in the filtrate is only about } lb. per ton of water. The pressure at which the cake 
is produced is also important, and generally is about 120 lb. per square inch. 
Above this pressure there is a tendency for the materials to segregate so that the 
inner layers of cake contain a higher content of carbonate than the outer layers. 


Proposed Cement Works in Peru. 
Cementos Arequipa S.A. proposes to build a cement works in Peru at a cost 
of 3,296,000 U.S. dollars. 
Cement Works in Honduras, 
A cement works near San Pedro Sula, the first to be built in Honduras, started 
production in June Jast. The capacity of the works is 10,000 tons a month. 
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Experiments on Portland Cement Pastes. 
THE Cement and Ceramics Section of the Commonwealth Scientific and Industrial 
Research Organisation (P.O. Box No. 4331, Melbourne, Australia) has issued a 
report of an investigation by Mr. K. M. Alexander and Mr. J. Wardlaw into a 
micrometer method for measuring the changes in volume and weight of thin layers 
of Portland cement paste during carbonation and drying without disturbing 
the curing process. 

The authors state that one of the major obstacles encountered in studying 
the effect of carbonation and drying on the volume stability of hydrated Portland 
cement is the slowness with which these processes take place at even a short 
distance beneath the surface of the relatively large specimens used in many 
investigations. Theoretically the errors caused by the cracking, differential shrink- 
age and incomplete equilibrium associated with this impermeability of the speci- 
men could be eliminated by working with much smaller test-pieces. However, 
there are some practical difficulties which must first be overcome. Reduced-scale 
experiments require, for example, improved accuracy of measurement if sensitivity 
is not to be impaired and, in addition, the results are more prone to errors caused 
by short-term disturbance of curing conditions. The procedure described reduces 
these errors. The cross-sectional area of the test-pieces is only 0-or5 sq. in., com- 
pared with cross sections of I sq. in. to 40 sq. in. generally used. 


Fig. 1.—Mould for Casting Fig. 2.—Arrangement of Scrubbing Towers, 
Specimens. Hydrators and Curing Tubes. 


PREPARATION AND INITIAL CURING OF SPECIMENS.—Portland cement paste 
specimens }-in. square in cross section are cast in the small moulds illustrated 
in Fig. 1. Each mould consists of two side pieces of brass 3 in. long and }-in. 
square (A and D) separated at each end by a brass spacer (B) }-in. square and } in. 
long. A narrow hole is drilled through each spacer to accommodate the end-points 
of the bar. The spacers and side-pieces are held down on the baseplate (C) by 
rubber bands (ZE). The bars produced in the moulds are 2} in. long and }-in. 
square in cross section, and have end-points } in. long embedded in each end a 
distance of }in. Nichrome wire of 0-04 in. diameter (B.S.W.G. 19) is suitable 
for making the end-points. When they are filled with Portland cement paste 
the moulds are placed in close-fitting test tubes which are sealed and stored for 24 
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hours at the required temperature. On removal from the moulds the specimens 
are weighed, measured, and cured in water. At the end of the curing period the 
specimens are again measured and weighed and transferred to the apparatus for 
carbonation and drying. 

CARBONATION AND DRYING.—Six or more specimens of each type of paste are 
divided into two equal groups and placed on wire racks in the tubes E,E’ of the 
carbonation and drying apparatus (Fig. 2). By applying a partial vacuum to 
bubblers G,G’ air is drawn through the trains at a rate controlled by taps F,F’. 
On entering the train, the air is dried over silica gel in tower A, and then either 
scrubbed free from carbon dioxide in tower B or passed directly to humidifiers 
C’,D’ containing saturated salt solutions. Gravimetric determinations were made 
of the relative humidity of the air leaving humidifiers of many different designs. 
From these experiments the arrangement of inlet and exhaust tubes shown for 
litre flasks C,C’, D,D’ was found to be the most efficient at the aspiration rates used; 
also the chance of carrying salt spray over to tubes E,E’ was negligible. The 
equipment is illustrated in Fig. 3, which shows an apparatus for delivering eight 
different curing atmospheres simultaneously, namely, normal air and carbon dioxide 
free air at four different relative humidities. 

THE COMPARATOR.—The comparator (Fig. 4) consists of a heavy cast base 
on which a large drum micronieter (J), fiducial indicator (M), and measuring cham- 
ber (F) are mounted. The micrometer is directly marked in intervals of 0-000T in. , 


Fig. 3.—The Comparator, the Measuring Chamber, and the Apparatus for 
Generating Controlled Atmospheres. 
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Fig. 4.—Micrometer Comparator and Controlled-Atmosphere 
Measuring Chamber. 


and is operated at a 4-0z. measuring pressure as registered by the fiducial indicator. 
METHOD OF OPERATION.—The Perspex measuring chamber (F) (Fig. 4) is first filled 
with air with the required content of carbon dioxide and water vapour. The 
curing-tube (C), containing specimens such as (D), is then transferred from the 
curing train and plugged into the measuring chamber as shown, whilst a current 
of air of the correct content of carbon dioxide and water vapour is passed in 
through inlet tube (A). The specimens are withdrawn from tube (C) and placed 
on platform (E) by means of the probe (H), the jaws of which can be clamped 
on to the end-point of the specimen by manipulating a steel rod inside the outer 
glass sheath of the probe. 

Before measurements are made the micrometer zero is checked with a stainless- 
steel distance piece (N) stored inside the measuring chamber, and placed on the 
vee-shaped block (/) by the lifting fork (K). When the zero has been checked the 
specimens are transferred from platform (£) to the vee-block (J) by the fork (K), 
measured, and returned to the platform. Platform (Z) is then raised to the level 
of tube (B), and the probe is transferred to hole (G) where it is used for placing the 
specimens, one at a time, in tube (B) which has previously been weighed. Tube 
(B), containing a single specimen is then sealed, weighed, and returned to its 
position on the measuring chamber. When all the specimens have been weighed 
they are returned to tube (C) and to the curing train by reversing the procedure 
described. 
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Although the equipment illustrated is designed for studying specimens 4-in, 
square it can readily be adapted for use with smaller specimens if the dimensions 
of the measuring chamber and associated equipment are changed, and if a suitable 
fiducial indicator is installed. 


Loss on Ignition of Portland Blastfurnace Cement. 


IN an introduction to a report of an investigation of methods of determining 
the loss on ignition of Portland blastfurnace cement, Mr. Bernard Chaiken, of 
the U.S.A. Bureau of Public Roads, states that the procedure used to determine 
the loss on ignition of Portland cement is not applicable to Portland blastfurnace 
cement because of the oxidation of the sulphide constituents. This causes low 
results to be obtained which are not valid measures of the contents of moisture 
and carbonaceous material. Several modified procedures were investigated and 
the validity of each was established by comparison with the results obtained by 
direct determinations of carbon dioxide and water contents. The methods 
studied included the recently-revised procedure of the American Society for 
Testing Materials which provides for a correction for sulphide oxidation, and a 
procedure developed in this study which involves ignition in a helium atmosphere. 
The revised A.S.T.M. procedure and the helium method gave accurate and re- 
producible results. The helium procedure, however, has the advantage of 
being more rapid since additional sulphur trioxide determinations are not 
required, and it is recommended for laboratories making frequent analyses of 
Portland blastfurnace cement. 

The procedure involves ignition for fifteen minutes at about 950 deg. C. in 
a Rose crucible which is continuously flushed with helium gas at a constant 
rate of flow. The variations employed differed only in the rate of the flow of 
gas and the length of time the crucible and its contents were flushed with gas 
before and after ignition. During these determinations it was generally observed 
that a second ignition of the same sample of Portland blastfurnace cement 
usually produced a slight increase in weight of the ignited cement, rather than a 
constant or slightly lower weight. This was attributed to a slight tendency for 
oxidation of sulphides to occur even in the inert atmosphere of helium. How- 
ever, such limited oxidation does not markedly affect the results. 

The results of the investigation are given in full in the Bulletin of the American 
Society for Testing Materials for May, 1959. 


New Lime Kilns in the Dominican Republic. 
Plans are nearing completion by Industrias Nigua, C.por.A., for the installation 
in San Cristobal of lime kilns costing about £250,000. 
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Concrete Containing Pulverised-Fuel Ash. 


More than 82,000 cu. yd. of concrete containing pulverised-fuel ash (fly-ash) 
were used in the construction of the Lednock dam in Scotland. Consequently 
a considerable amount of data on this material was obtained and is given by 
Mr. A. C. Allen in the Proceedings of the Institution of Civil Engineers for July 
1959. (The use of pulverised-fuel ash as an aggregate in Poland was described 
in this journal for January 1959, and a note on research on this material under- 
taken by the Building Research Board is given in this journal for September 
1958.) 

The crushing strength of ordinary Portland cement concrete for this dam 
was required to be not less than 2800 lb. per square inch at 28 days. Since con- 
crete containing pulverised-fuel ash attains strength more slowly than does ordinary 
Portland cement concrete, it was specified that the crushing strength should 
be not less than 2000 lb. per square inch, which was considered to be the lowest 
strength acceptable at 28 days if the strength at the end of a year was to be 
the same as that of concrete without pulverised-fuel ash. The amount of ash 
was 20 per cent. of the quantity of the cement required in the ordinary concrete 
and the quantity of cement was reduced by this amount, with a consequent 
saving in cost. 

Preliminary tests showed that at 28 days the strength of concrete containing 
pulverised-fuel ash might be 81 per cent. of the strength of concrete without 
ash but of equal workability. Increase in the carbon content of the ash was 
shown to correspond to a reduction in strength of the concrete and was the 
cause of the average strength of works-cubes being only 76 per cent. of that of 
works-cubes of the concrete without ash. It was to allow for this variation that 
the minimum strengths of works-cubes at 28 days were required to be 71 per 
cent. of the minimum specified for concrete without ash. 

The variation of strength of concrete containing ash is not considered to be 
caused by variation of the carbon content only, nor is it thought that the magni- 
tude of any change of strength would be the same for Portland cements of different 
chemical compositions. As the carbon content increased so generally did the 
quantity of iron oxide and combined sulphuric acid, but there was a reduction 
in the amounts of silica and alumina. 

The fineness of the ash appeared to have no relation to the carbon content 
or to the strength of the concrete. The ash used for this dam was obtained from 
a power station at Braehead on the River Clyde, and the specific surface varied 
from 2000 to 3000 sq. cm. per gramme. The usual method of expressing fineness 
as specific surface is not considered satisfactory for pulverised-fuel ash since 
similar results are obtainable for samples which are visibly different. Specific 
surface does not appear to have a consistent relation to any other property 
of the ash, although the size, shape, and surface characteristics of the particles 
are considered to affect workability and strength. Different air-permeability 
methods of determining the specific surface give different results for the same 
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ash, and other methods, such as low-temperature gas adsorption, may give 
entirely different results. It is suggested that a new method of measuring the 
fineness of ash should be sought. 

Another advantage of replacing some of the cement in concrete by pulverised- 
fuel ash, in addition to less cost and increased workability, is a reduction in 
the heat of hydration which is of considerable importance in large masses of 
concrete as in a dam. 


Patent Applications Relating To Cement. 


Composition of Cement. 

Clinker containing more than 6 per cent. of magnesia and of a petrographic 
composition of 55 to 59 per cent. C,S, 7:55 to 8-56 per cent. C,AF, and 4 to 6 per 
cent. C,A is baked at 1,370 deg. to 1,450 deg. C., rapidly cooled, and ground 
with siliceous material containing active silica in such proportions that periclase 
in the clinker reacts to form magnesium hydrosilicates. Pulverised-fuel ash 
(fly ash) is the specified siliceous material. No. 814,749. J. Rosa. April 13, 1956. 


White Cement. 
White cement is produced by subjecting the clinker to reduction for 30 to 
60 minutes at above goo deg. C., cooling slowly in an inert or reducing atmosphere 
to 700 deg. C. or less, and finally rapidly quenching. The reducing and cooling 
treatments can be carried out in a single stage. Quenching may be by air, water, 


or steam. The process can be carried out on already prepared white cements to 
make them whiter.—No. 814,836. Dyckerhoff Portland-Zement Werke A.G. 
September 18, 1956. 


Blastfurnace Cement. 

Cements of high early strength increasing progressively with time comprise 
a high proportion of finely-ground granulated blastfurnace slag mixed with a 
small proportion of anhydrous sodium sulphate (about 4 per cent. by weight) 
and a small proportion of either hydrated lime (about 2 per cent. by weight) or 
Portland cement clinker (about 5 per cent. by weight).—No. 813,084. Soc. 
Financiere de Transports et d’Enterprises Industrielles (Sofina),S.A. September 2, 
1957: 

Oil-Well Cement. 

A pumpable cement slurry suitable for cementing bore holes is prepared by 
mixing an aqueous liquid with an hydraulic binder comprising one or more finely- 
divided quickly cooled basic blastfurnace slags substantially free from activators 
and devoid of setting properties under atmospheric conditions. Preferably at 
least 50 per cent. of the slag particles are smaller than 20 microns. From 20 to 
70 per cent. of a finely divided non-setting substance, for example quartz, 
pozzolana, slate, or bentonite can be included in the binder to delay setting, as 
also can acid salts, for example ammonium chloride. The preferred water: slag 
ratio for the slurry is 0-4.—No. 793,268. Naamlooze Vennootschap de Bataafsche 
Petroleum Maatschappij. November 10, 1955. 
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The Cement Industry in Europe. 

THE Organisation for European Economic Co-operation has issued a report 
entitled “‘ The Cement Industry in Europe, 1958 Statistics ’’ which is obtainable 
in Great Britain from H.M. Stationery Office (price 6s.) or from the office of the 
Organisation at 2, Rue André-Pascal, Paris 16. The Organisation comprises 
the following member countries: Austria, Belgium, Denmark, France, Federal 
Germany, Greece, Iceland, Ireland, Italy, Luxembourg, the Netherlands, Norway, 
Portugal, Sweden, Switzerland, Turkey, and the United Kingdom. The statistics 
given include cement made from imported clinker but exclude clinker which was 
exported unground. 

The total production of cement in the member countries during the year 
1958 was 76,900,000 tons, which was 1,400,000 tons more than in the year 1957, 
whereas there had been small declines in the rate of increase during the previous 
three years. Compared with the year 1957 production decreased by 2-5 per cent. 
in the United Kingdom; there were increases of 7 per cent. in France, 6 per cent. 
in Italy, and 3 per cent. in Federal Germany. Member countries produced 30 per 
cent. of the total world production of cement, of which Germany produced 7-7 
per cent., France 5-4 per cent., Italy 5-1 per cent., and the United Kingdom 4:5 
per cent. The proportions of world production by other than by member countries 
were as follows: America 29 per cent., other European countries 23 per cent., 
Asia 14 per cent., Africa 3 per cent., and Oceania I per cent. 

During the year 1958 six cement works were built in member countries. 
Of these two are in Turkey each with a rotary kiln, with a total capacity of 
170,000 tons annually; one with a rotary kiln is in France with a capacity of 
280,000 tons annually, one with a rotary kiln with a capacity of 40,000 tons 
annually is in Denmark; one with a vertical kiln is in Switzerland, with a capacity 
of 110,000 tons annually; and one is in Iceland with a rotary kiln with a capacity of 
105,000 tons a year; this is the first cement works in Iceland. In existing works 
in member countries twenty-four new kilns were built, including one vertical 
kiln in France and one in Austria with an annual capacity of 25,000 tons. The 
others are rotary kilns, of which four are in Federal Germany with an annual 
capacity of 750,000 tons; one is in Belgium with an annual capacity of 300,000 
tons; nine are in France with an annual capacity (including that of the vertical 
kiln) of 700,000 tons; two are in Italy with a yearly capacity of 200,000 tons; 
one is in the United Kingdom with an annual capacity of 102,000 tons; and two 
are in Switzerland with an annual capacity of 160,000 tons. 

The number of people employed in the industry in member countries during 
the year 1958 was reduced by 2,000; of these 600 were clerical or administrative 
staff. The number of people employed in the industry in the United Kingdom 
during the year 1958 was 15,500, a reduction of 1,100 of whom 300 were clerical 
or administrative staff. The average production per man employed in member 
countries rose from 800 tons in the year 1957 to 826 tons in the year 1958. 

Exports to non-member countries during the year 1958, at 3,170,000 metric 
tons, were 16 per cent. less than in the previous year, a reduction of 620,000 tons. 
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About 4:1 per cent. of the total production was exported compared with 4:9 
per cent. in the year 1957. Imports from non-member countries were reduced 
by 368,000 tons (76 per cent.). 

Trading in clinker during the year amounted to about 250,000 tons; 80,000 
tons were exported to the oversea territories of member countries and 14,000 
tons were imported from non-member countries; the United Kingdom imported 
95,000 tons of clinker from Ireland. 

The total consumption of cement in the member countries was 73,900,000 
tons, which was about 2-4 per cent. more than in the year 1957. The increase 
was mainly in Federal Germany (1,100,000 tons; 6-1 per cent.), France (700,000 
tons; 5°7 per cent.), and Italy (700,000 tons; 5-6 per cent.). Slight increases in 
consumption also occurred in Austria, Greece, Iceland, Portugal, and Sweden, 
but in all other member countries consumption decreased; in the United Kingdom 
consumption, decreased from 10,871,000 tons to 10,714,000 tons. 

The average price of ordinary (or standard) cement in Denmark decreased 
by 2°5 per cent. and in France by 12-5 per cent.; prices increased in Greece by 
12-9 per cent., in Norway by 1-4 per cent., in Portugal by 2-3 per cent., and in 
the United Kingdom by 3:5 per cent. There were no changes in Federal Germany, 
Belgium, Italy, the Nethesylands, Sweden, and Switzerland. The prices are for 
loose cement at works except in the case of the United Kingdom where the prices 
include packing in I-cwt. bags and delivery to Central London. The average 
prices of ordinary (or standard) Portland cement in the various countries were 
as follows in terms of U.S.A. dollars per metric ton: Federal Germany 12-60, 
Belgium 11-89, Denmark 11-07, France 11-67, Greece 16-66, Iceland 20-55, Italy 
12°88, Norway 13°66, Netherlands 11-78, Portugal 16-29, Sweden 12-92, Switzer- 
land 13-83; the foregoing are the prices of unpacked cement at works. The price 
in the United Kingdom is given as $15-47 including delivery to Central London 
packed in r-cwt. bags. , 

It is intended to build six new works in Italy with a total of seven rotary 
kilns with a combined annual capacity of 1,500,000 tons, but it is likely that 
some of these works will not be completed until after the year 1960. In Turkey 
it is expected that production will begin during the year 1959 at two works with 
a total annual capacity of 170,000 tons, and in the year rg60 at three works 
with a total capacity of 320,000 tons yearly. 

In 1958 there were plans for the installation of eighteen new kilns in existing 
works in the member countries during the years 1959 and 1960. The estimated 
increase in annual capacity is 3,000,000 tons. The number of kilns and their 
total annual capacity are as follows: Belgium: one, 300,000 tons; France: six, 
500,000 tons; Italy: four, 850,000 tons; Denmark: one, 50,000 tons; Greece: three, 
487,000 tons; Portugal: two, 704,000 tons; United Kingdom: one, 76,000 tons. 
It is estimated that by the end of the year 1959 the total annual capacity of 
member countries will be about 94,095,000 tons and by the end of 1960 about 
95,700,000 tons; in the case of the United Kingdom the annual capacities expected 
are 14,100,000 tons at the end of both 1959 and 1960. 
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DAVID 
BROWN 


THE DAVID BROWN 
CORPORATION (SALES) LIMITED 


JACKSON DIVISION ‘ SALFORD WORKS 
HAMPSON STREET * MANCHESTER 5 
Telephone: Blackfriars 3577 (4 lines) 


Helping to 
sweeten it 
is our 
cup of tea 


Tea needs sugar. Sugar needs refining. Refineries 
need gears. Big gears, heavy gears, reliable gears. 
That’s where the Jackson Division of David Brown 
comes in—whether it’s sugar or cement. 

What, in particular, can David Brown offer? First, 
the advantages in speed and reliability of having 
casting, machining and cutting carried out in the 
same organisation. Second, the capacity to produce 
heavy-duty gears—spur, helical or bevel—up to 
any size and weight for any industry and every bit 
as accurately as you need. Third, the finest advice 
on heavy gear design problems that you will find 
anywhere. 

Behind every ‘Jackson’ gear there are over 100 
years of sound technical experience. In front of 
every ‘Jackson’ gear there is a long, long life of hard, 
hard work. And the bigger your requirements, the 
better David Brown can handle them. 
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DOUBLING THE OUTPUT OF 


edits ty feds 


PORTLAND CEMEN 


By? a . J Fi 


The new wash mill 


Extensive modernisation of the Chinnor Cement plant in the 
Chiltern Hills has increased its annual capacity from 100,000 
to 220,000 tons. As main contractors Vickers-Armstrongs 
undertook the design and engineering work. They manufactured 
the new kiln and cement mill, and through their associated 
companies they also supplied all the steel-framed buildings, plate 
work and the majority of the conveying equipment. The whole 
contract was completed without interruption to existing production. 


’ The new cement mill General view of the new plant 


MAIN CONTRACTORS: 
Vickers-Armstrongs (Engineers) Ltd. Civil Engineering & Mechanical Erection: Demolition & Construction Co. Ltd. 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 
Wz cz PY RS VICKERS HOUSE BROADWAY LONDON  SWI1 


BTE296 
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Research on Cement. 


THE following is abstracted from the annual report of the Building Research 
Board of the Department of Scientific and Industrial Research. The document 
is entitled ‘‘ Building Research 1958,” and is published by H.M. Stationery 
Office at 5s. 6d. 

Cement and Silicate Chemistry. 

By arrangement with Uganda Cement Industries, Ltd., work on cement 
made from phosphate-bearing raw materials included research on the phase 
equilibria at high temperatures in the system CaO—SiO,—P,O,, and the first 
instalment, a study of the system 2CaO.SiO0,—3CaO.P,0,; has been completed. 
The elucidation of this system owes much to complementary methods using 
microscopy and X-ray diffraction at high temperatures, and making use of the 
heated-thermocouple principle described in previous reports. The high-tempera- 
ture X-ray method has been improved during the year so that it is now possible 
to reach a maximum working temperature of 1850 deg. C. 

The high-temperature microscope is currently being applied to phase- 
equilibrium studies relating to cement and slag, mainly in portions of the 
quaternary system CaO—Al,0,—SiO,—MgO. This instrument is produced 
commercially. 

A D.S.I.R. Research Fellowship has been established to study the structure 
of hydraulic glasses. Certain slags from blastfurnaces, when rapidly cooled in 
water, form a glass substance which is the basis of useful cementing materials, 
for example, Portland blastfurnace cement and supersulphate cement. It is 
known empirically that some slags will make good cements whilst others will 
not. The object of the work is to study the atomic arrangements in the slag 
glasses and to see whether any explanation for the degree of reactivity can be 
deduced from the structure. The work has so far been confined to glasses in the 
system CaO—AIl,0,—SiO,, and has aimed to produce sufficient material for 
compressive strength tests. A high-temperature furnace capable of reaching 
1800 deg. C. has been built to melt and quench mixtures of up to 200 grammes. 
To assess the cementitious value, the quenched product is ground and tested 
for strength as a cement. There is a small-scale method for doing this, using 
}-in. cubes in a compression test, but it would be preferable to find a method 
needing even smaller quantities of material. Measurements of the diamond 
pressure hardness, determined by the size of the impression made by a pyramidal- 
shaped diamond under standard conditions of loading, promise to be useful in 
this direction. 

Hydration of Cement. 

Work on the system lime-alumina-water is now completed. The phase relations 
are complicated by the fact that many of the phases occur in more than one 
structural form, and that further structural variations occur when the compounds 
formed in contact. with solution are dehydrated. Of particular interest is the 
behaviour of 4CaO.Al,03.19H,O, which, when removed from the solution, is 
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dehydrated easily to give a mixture of two forms of 4CaO.Al,0,.13H,O with a 
resultant shrinkage along the c-axis of the crystal lattice. This may play a part 
in volume change of Portland cement products on wetting and drying. The 
work forms a basis for the examination of more complicated systems, which 
in turn are expected to provide information on the chemical processes in the 
setting and hardening of cements. 

A study has been made of the volume stability, thermal expansion, compres- 
sive strength and modulus of elasticity of neat high-alumina and Portland 
cement pastes, and the relation of these properties to the degree of hydration 
at various temperatures and humidities. 

Some concrete products, sand-lime bricks, and asbestos-cement or asbestos- 
lime products used as thermal insulation are bound together by a hydrated 
calcium silicate produced by autoclaving. On occasion, unexplained variations 
occur in the products and such variations are also reported by various investiga- 
tors who have examined the system CaOQ—SiO,—H,O under hydrothermal con- 
ditions. Recent work has shown that chemical equilibrium is obtained only 
after prolonged treatment at high pressures and that, within the times of auto- 
claving possible in practice, the product formed depends on the nature as well 
as on the composition of the starting materials. For example, different hydrated 
compounds are obtained from charges consisting of 2CaO+SiO,, B-2CaO.SiO, 
or Ca(OH),+Ca0.Si0O,.H,O, although all these have the same ratio of lime 
to silica. 


In large masses of concrete large thermal stresses may be set up if the heat 
evolved in the setting of the cement causes the development of high tempera- 
tures within the structure. There is a standard procedure for determining the 
heat of hydration of Portland cements, but there are difficulties in its application 
to cements containing slags and pozzolanas. To meet this difficulty a new method 
has been devised and is at present the subject of a co-operative testing programme. 


MISCELLANEOUS ADVERTISEMENTS 


Bound Volumes of 


‘Cement and Lime Manufacture” 


BINDING cases for annual volumes of 
“Cement & Lime Manufacture” can be 
supplied in cloth-covered boards lettered in 


SCALE OF CHARGES 


Situations Wanted, 4d. a word; minimum 
10s. Situations Vacant, 4d. a word; mini- 
mum 12s. Box number 1s. extra. Other 


miscellaneous advertisements. 5d. a word; 12s. 
minimum. Advertisements must reach this 
office by the 5th of the month of publication. 


FOR SALE 


FOR SALE. Suitable for research labora- 
tory or library. CEMENT and LIME 
MANUFACTURE, Volumes | to 24 bound 
in 18 books. All numbers for 1952 to 1959 


unbound. 
J. H. Billson, “Rock Mount,” Pimlico, 
eroe, Lancs. 


gold on the spine with the title, volume number, 
and year of publication. Copies for binding 
should be sent post paid to Concrete Publica- 
tions Ltd., 14 Dartmouth Street, London, 
S.W.1. When possible, missing numbers will 
be supplied at the published price to make up 
incomplete sets, but as many of the numbers 
published during the past few years are not 
available it is advisable to ask the publishers 
whether they have the numbers required before 
sending incomplete sets. The cost of cloth- 
covered lettered cases is 6s. for each volume. 
The cost of supplying a case and binding a volume 
is 10s. 10d. including packing and carriage. 
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Refractory service conditions are 
generally most severe in the “clinkering 
zone”, where the final clinkering or 
incipient fusion of the charge takes 
place, it is in this zone that refractory 
replacements are most extensive. 
Generally, the satisfactory perfor- 
mance of any refractory used in this 
zone is dependent upon the formation 
and retention of a clinker coating, 
which minimises chemical attack and 
thermal shock. When conditions of 
chemical corrosion are particularly 
severe, Spinella “A/C, a basic brick, 
is necessary. 
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THEY ALL STOPPED TO LOOK 


When a group of Foundry Technicians 
and Executives recently visited the 
Edgar Allen Steel Foundry, their main 
interest was the latest conception of the 
art of quenching. This takes the form 
of a 3-stage batch quenching furnace 
for the treatment of carbon, austenitic 
(11-14",,) manganese and alloy stecl 
castings, and a new method of ensuring 
prompt efficient contact of the castings 
with the quenching medium. 
The installation of this up-to-date and 
A range of products is illustrated in our efficient equipment is another great 
Steel Foundry Book. May we post vou step forward “ Edgar Alien & Co. 
- : - Ltd’s constant aim—‘‘Quality Improve- 
a copy ? ment’. The purpose behind it?— 
YOUR interests! 
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